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48
In March 2015, a newly epizootic disease outbreak was observed in Cherry Valley ducks in 49 China that caused beak atrophy and dwarfism syndrome (BADS) [1] . According to relevant 50 reports, the etiological agent of BADS was a novel duck-origin parvovirus similar to Muscovy 51 duck parvovirus (MDPV) and goose parvovirus (GPV) and belonged to the genus the initial viral DNA copy number of the sample was calculated by using the established qPCR.
177
The qPCR data from all the organs and tissues are shown in Table 2 . Select organs containing the 178 highest copy number of virus at each time point were selected for further study (Fig 1) . The results 179 revealed that the virus was first detected in the spleen and blood at 1 h PI, and the virus copy 180 numbers were 10 2.86 copies/g and 10 2.62 copies/mL. At 2-4 h PI, the heart, liver, lung, kidney, 181 pancreas, trachea, tongue, esophagus, gizzard and brain were positive for virus. At 8 h PI, 182 duck-origin parvovirus can be detected in all tissues and organs. It is worth noting that at different 183 time points of infection, the tissue or organ with the maximum copy of virus is different. At 4 h PI, 184 the tissue or organ with maximum copies of virus is the spleen, with 10 6.00 copies/g. At 8 h PI, it is 185 brain, with 10 6.11 copies/g, and then lung (12 h), cecum (24 h), ileum (48 h), duodenum (72 h-216 186 h), with 10 8.28 copies/g, 10 9.23 copies/g, 10 7.1 copies/g, 10 8.54 copies/g, 10 9.83 copies/g, and 10 9.01 187 copies/g, respectively. Throughout infection, QH-L01 DNA was detected in the blood.
188
Interestingly, from 4 h-216 h PI, in the main tissues and organs, including the heart, liver, spleen, 189 lung, kidney, duodenum, jejunum, ileum and cecum, higher viral loads of duck-origin parvovirus (Fig 2 A4, arrow) .
209
However, there was no obvious pathological injury at 4 h PI (Fig 2 A2) . Under the meninges, we 210 observed inflammatory cell infiltration from 48 h PI (Fig 2 B4 ), but not in the brain at 8 h PI (Fig   211  2 B2 ). In the pulmonary lobule, we observed serious compensatory dilation, and the number of 212 lung capillaries decreased markedly at 12 h PI (Fig 2 C2) . Furthermore, the lung presented various 213 degrees of hemorrhage in the experimental group at 72 h PI (Fig 2 C4) . The top of the cecum, 214 ileum and duodenal villi showed gradual necrosis or erosion in the experimental group at 24 h, 48 215 h and 72 h (Fig 2 D2, E2 and F2 ). In addition,, compared with the control group, the lymphocyte 216 numbers in the cecum increased from 24 h -216 h PI (Fig 2 D4) , and many inflammatory cell 217 infiltrates were observed in the tissue of the ileum at 72 h PI (Fig 2 E4 ). There were no obvious 218 pathological changes in the heart, liver and other organs/tissues of virus-infected Cherry Valley 219 ducks (Fig 3) . No obvious pathological injury was observed in the control group. spleen, brain, lung, cecum, ileum and duodenum. In the spleen, the white pulp and red pulp both 254 had positive expression (Fig 4 A2 ). In the brain, there was positive expression in brain cells (Fig 4   255  B2 ). In the lung, there was positive expression of duck-origin parvovirus antigen in the epithelium 256 of the lung atrium (Fig 4 C2 ). Goblet cells of the villus and the intestinal crypt of the cecum, ileum 257 and duodenum all had positive expression (Fig 4 D2, E2, F2 ). To further explore whether the virus 258 had also entered the cells of other organs, the liver, heart, kidney and jejunum were analyzed by 259 immunohistochemistry. The results showed that the positive antigen labeling was detected in the 260 liver, heart, kidney and jejunum (Fig 5) . 
318
HE staining showed that the brain, lung, cecum, ileum and duodenum appeared to be 319 damaged at different time points PI (Fig 2) . At present, previous studies [1, 5, [9] [10] on Cherry 320 Valley Duck pathology in duck-origin parvovirus are limited to natural cases, but natural cases 321 have random, uncontrolled infections and secondary infections from multiple pathogens, leading 322 to unrepresentative pathological changes. In this study, the pathological changes in the brain, 323 kidney and spleen were similar to those observed in natural cases, but the lung, duodenum, ileum 324 and cecum were more obvious in this experiment. qPCR and IHC indicated that the spleen, brain, 325 lung, cecum, liver, ileum and duodenum had high viral load or high expression over time (Fig 1, Fig 3) 
